






























































Nm•c STATF. OF VF.RMONT 
AGENCY OF TRANSPORTATION 

__ _____ .... an..__ ___ ..,., 
I ' co \cct r:wnhrc MATERIALS AND RESEARCH DIVISION 

85-C-22 Hontpelier, Vermont 05602 

Report on Concrete Test Beam or Cylinders 

Appendix C 

Meyer 
CF 
Benda 

t.nhorntory No. C85 1306 (28) Report oLf _ _..2,.,8:-_.....;Day Breaks Date typed 10-24-85 

Potr 1 tcm Performance I o Concrete Type of Sample, ____ ;ul l.uJa;ut._.j"'own'---------

Sulm l t ted by __ _ ___ Title PFP __ _ Address'--- ----------

Source of Mate riAl Mat. & Research Lab 

Nadeau - Johnson 

Quantity Repreaented __ • .!.f_,_._ --- -

Fine Agg regate _ 

Ct!r:lent nrnnd. __ _____ ____ Type. _ _ Lba. __ 66Q. ----

Air r:ncraining Admixture Daraval r Dosage 5 - oz(cy Ad1nbture WROA 

t otal Aggregate Dry t!dmfxtute. ____ Dos'age' 

Fl.el.t Tct:tcd by Struc.tura l Conc re te Subdivis ion Lab. Teotcd ________ _ 

led f .... M_._IuX:uec.J.r __ Date __ _ _ 

t ion used or to be Used ___ ____________ _ 
, 

E>:amlncd for of Comprcuive Strength'--- ------
,._ 

TEST RESULTS 

fl ni t Fre!Jh Conc:retc.---'-'14r..5u•.x3:::!.5 ___ Pre'ssure_!_:.Q__ Chace ____ 

'J••tal 11nter , r.01 l/Cy Us ed 31.6 1t(c. Riltio .400 Temperature, Cons:rete:...-_.Zu:2 _ _ -'Ambicnc _ _ _ 

-- Cyl. 
s pcc1mc n lir.it Date Date Desired Age at Typefl Dreak 1 Br:eak 2 Ave. Brenk 

No. llgt. Rec 'd Broken age at Break S - F P.S.I. P.S.I. P.S.I. 1 2 
r.c. r. break 

R -3- A 
2 9-25 10-3 7 8 s 3448 3360 3404 

3 146 
10-9 14 14 s 3749 3767 3758 

4 146 9-25 ·-- 5 148 
10-23 28 28 s 4296 4349 4323 __ __ _L 1 9-25 

-----

=f ----

- f a Fir.ld r.ured 'i'fi Stnrlll.trd Cured, 
Types of Rrcaks: 

mlm 

CorMlents: 
!!, Al:! llc:h, P.r:., Chillf Engineer 

T,\ l tl311 ncv. 
:m 4/81 
7;1 ll/R1 

111 11/84 

1231,56 
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l'ro.lcr.t :-l;unc STATF. OF VF.RHONT 
AGENCY OF TRANSPORTATIOII 

- · ____ I{Q.r:kJ~J...,an"-----~ 
l' ro \cc t r:uonh<'r MATER IALS AND RESEARCH DIVISION 

85- C-22 Montpe l ier . Vermont 05602 

Report on Concrete Teot Beam or Cyl inders 

Appendi ?< C 

Meyer 
CF 
Benda 

l.:~horntory No , C85 1307 (~eport oft.-_...,2,.8 __ _,Day Br eaka Dat e typed_ 10-24-85 

r:~y Item Performance in Concrete Type of Sample, ____ _.,E:t..v.aaLJI lUJJa:utlo.JIL.I.ownL-------

$ulom Itt cd by _ ___,1~4e::.Jy'-.::e:..:..r _____ Ti t le PFP Address. ______________ ___ 

Quant i ty Represented 1.8 c.f . $ource of Mater iAl 14at . & Research Lab 

Cua rsc Ar.r.rcr.ate Nadeau - Johnson Fine Agg reg a t e, __ .-!.!N.!!.ad~e!:!a~uL..:-:......l.!J~ol.!hun~so!!ln.!.-______ _ 

l~•·•:•r.nt nmnd. __ --'N'-"o'<Jrut ... h..,e""a.:~.s..l<.t ___________ Type. _ _ -'I,_,I,__ ____ Lba . __ ...:6::..::6c.:O~.__---

A I r IJ1 trilin1ng Admixture Darava i r Dosage )5 oz(cy Admixture HRDA Hyco]Dosage____Lp_lliw..L_ 

to t al Aggr egate Dry Wgt: _____ _;;;2~8.:...7.;...7 _ _ __ _ ildm:l:xtufe. ____ Dos'iig_li _______ _ 

l' le ld Tr.r.tcrl byStructural Concrete Subdivis i on Lab . Teo t ed by _ _!I.B~o,r_yLJi e.__ _________ _ 

S:~r:tp l ed f r om:.._ _ __,l..,a,..b..,ou.r..wa .... t:lo(.o.._ry~MJ.Ji'-!:x~e"-r __ Date Sampldd : _ __ ___.9~-:.2..1>!5.::-8,...5"--------

l .ncntion Used or t o be Used ______ . .!.lR!O.efJ..:ei<.JrL!e:.!.·n!,!,ccs;ec.!M:.!Jt!..!x~-~B~at.!Cc~h.!...-!#!...._!:6~-------------

Exnooined f or Hod. of Rup t ure. ____________ ~_'c.ompresdve Strength~-------

TEST · ESUL TS·. 

llnit lki.Aht Frc~h Concre t e 145.35 Ai r: Pressure_§_JL. Chace ____ Slump~----

'ht:.l I~" ter, r.al/Cy Used 3 1 3 11/ c. RAt io . 395 Temperat ure , Con~ rete _ 7._,3..__-'Ambient _ _ _ 

-- Cyl. 
s pcc lmcn ur.lt Dat e Date Des i red 

No. 1-lr.t . Rec 'd Broken age at 
P.C.F. break 

- 4A 1 l:~ 9-25 10-3 7 2 
3 147 

10- 9 l 4 ·---1 147 9-25 

147 
, __ ..§__ 1.11.7 9-25 10- 23 28 

, ____ 
--

- f' • Fi ~ld C':ured 7 f, St:onol,ord Cured , 
Typcc of nrcaks : 

Q[][J(Z][]EJ mlm 

1'11 lt!Jll Jl.cv , 
11'1 4/IH 
l i·l 0/Al 
1M 11/84 

1 2 3 4 5 6 

Age a t Type* Break 1 Break 2 Ave . ~!t.P..L 
Break S - F P.S.I . P. S. I . r. s .t. 1 2 

8 s 3484 3448 3466 

14 S . 3696 3696 3696 

28 s 4102 4173 4138 

-

Comments: 

F~cmk E. A!dri:h, P.E., Chief Engineer 

B : -eGr. r; ~~~At 
~--
R. F. tlidJOison, P.E., l.btcriol~ & Rosearch Enalneer 
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l'rn.\cr.t Narnc STATF. OF VF.RHONT 
AGENCY OF TRANSPORTATION 

_. ___ .!{Qr:Lt:! a,..o...._ ___ ___, 
l'ro \cct r:urnhr.r 14ATERIALS AND RESEARCH DIV ISION 

85-C- 22 • ~1ontpelier , Vernont 05602 

Report on Concrete Tes t Beam or Cyl i ndere 

Appendix C 

Meyer 
CF 
Benda 

l..,hor;ttor y No. C85 1308 ( 28) 28 Day Dreoke Date typed_ 10-24-85 ~eport o~f ---=-><---~ 

l';ty Item Performance 1 n Concrete Type of Sample. ____ _~.E~yila'-'1 lwJa~t._.iu.OwDL---------

s nbml t t cd by _ ___,M..:..:e::..~Y.:::.e:.!..r _____ Ti t le PFP Addrese. _______________ ____ ___ 

Source of Material Mat. & Research Lab Quantity Reprcoented.___.:...1 :.:· 8::..._>C:...:·....:.f_,. ___ _ 

C:u:r r s e Ar.r.rc r.atc Nadeau - Johnson Fine Aggregate._~N.!!.a~de~a~u:!-:-~J~o:uh!.!n~sollln'-!.----------

c ,r:rcnt nrnnd. ___ --'Nc:.;o::..:rc.:to:..:.h,e""a:.::::S..::;t _________ Type. __ _.l~l'--.:._---L.ba • ____ 6.._1,_1, __ _ 

Air r:ntrnining Admixture Oarava i r Dosage 6Y,;, oz/cy Admixture lmDA HvcolDouge_l_Q_z/cwt 

total Aggregate Dry Wgti ___ ___;3::.;0~2~1'------ ltdm:l:xtut'e _ ___ Dos'iig_ri _____ _ 

l'l.dtl Tented by Structura I Concrete Subd i vision Lab . Teo t ed by __ __..B""'oJ-y4le.._ _________ _ 

s ·'"'I' lo d f r om.__ _ _..Jir.J. a;ubLI.Ou.l.C.i..lla..~ot.\o!o.L.ry1-!.M:!.iiu:x~e;,Lr __ Date Sampled : ___ ~9'-'=-:.&2..,5"'-,.8 ... 5 ____ _ 

t.nc:rtion Used or to be Used. __ -=..;R..::e.:..fe;::;r:...:e:.:.n.:..:c:..:e~...lM;:..i~x~-~B.!!.a~tc~h~#L...!.7 _____________ _ 

E1:amincd for Hod . of Rup t ure. ___________ ·" .c0111pr esai ve Strength~--------
,. 

TEST RESULTS. 

IJnlt l~c.i~h t fresh Concrete 145.85 Ai r : Pressure__L.Q_ Chace _____ Sl ump__2_1/_4_ 

'J ••tal l?ntcr, G:.~l/Cy Used 30 9 w/c Ratio . 422 Temperature, Con~re te'---...JZ'-'2----'Alllbicn t. __ _ 

-- Cyl. 
s J'ICC.lf'IIOn l;r.lt: Date Date De sired 

No. H~;t . Rec ' d Dr-okcn age at: 
!'.C. F. break - r- ] ql) 

10- 3 7 1- 8 2 146 9-25 R-
3 ~:~ 10-9 14 4 9-25 ·- b 147 

, __ _§___ 1llA 9-25 10-23 28 

---

=F -----

p a Finld C:ured 'i:f. • Stnnrl;trd Cured ; 
Types o f nrcaks: 

QEJQ00JB mlm 

Tl\ lll:JII ltev. 
:m 4/81 
7:t fl/tl1 
1M 11/84 

1 2 ) 4 5 6 

Age a t Type* Break 1 Br eak 2 Ave. Break !Y.P_!!_ 
Break S - F P.S. I . P.S.I. P. S. I . 1 2 

8 s 3042 3148 3095 

14 s 3466 3519 3493 

28 s 4137 4 102 4120 

-

Comments : 

Fra~k !:. Aldrich, P.l!., Chid F.nnineer 

By: 

R. F. Nicholson, P.E., Mur~riul~ & Research Engineer 
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l'ro.lcc:c Name STATP. OP VRRHONT 
AGENCY OF TRANSPORTATION 

Work J:Ia .... n.___ ___ ___,.., 
1-r~;c-t-tiluniu•r MATERIALS AND RESEARCH DIVISION 

85-C-22 Hontpelier, Vermont 05602 

Report on Concrete Teat Beam or Cylinders 

Meyer 
CF 
Benda 

Appendix C 

J.:thor:ttory No. C85 1309 (28) Report 0,~ _ _,.2,..8 __ ....;Day Breaks Date typed 10-24-85 

l':ty Item perfonnance in Concrete Type o f Sample~ ___ -.~.EV.I-'dll..lul.uJauto..~.i.l.lo.un _______ _ 

Submit t cd by_--=M...:.:e::..y-=e:.:..r _____ Title PFP Address. _ _ _____________ _ 

Sour ce of Material Mat. & Research Lab 

Coarse flr.r.rcr.atc Nadeau - Johnson 

Quantity Repre aented. __ 1""''-'8"-"C:..:.·~f .... -----

Fine Aggregate~~N~ad:=:e::..:a::.>u,__-_,.J,..oh""n"'s...,o .... n.__ _____ _ 

Ct!sncnt nrnnti __ __,N~o::..:r_,t .... h..,.e""a.:.st"'-________ T. ype~--=1'-'1-----Lbe • ___ 6......._11..__ ___ _ 

Air l:ncrninin& Ad11ixture Oaravair Do1age 4Y2 oz/cy · Admixture WRDA HycolDoeage 3 oz/cwt 

total Aggregate Dry WRt; ____ 3_0_2_1 ____ _ · Jtdmi:xtui'e ____ D~o~s·~agoa,:e,._' ----- -

t' lelJ l'cwtcd by Structural Concrete Subdivision Lab. Teoted by _ __..B"'o~y .... I,.e __________ _ 

S:tmple d from~ _ ___.L,..a,..b.,o .... r_..a_..t .... o'-ry:L--LMJ.Ji~x.:iie"'-r-- Date Sample<t : __ ~9:..;;:-.... 2..,5,;;,l-8..,5..._ ___ _ 

t.ocntion Used or to be Used _ __ ...:R,e"'f_,.e.,_r .... e,_,nc"'e"-'-M._.i..,x~--=B~a~t~c~h'--!.!.#_8:::._ ____________ _ 

Examined for Nod. of Rupture. ___________ ._· '.conpre~eive Strength'----------
,. 

TEST RESULTS. 

llnit lo/c:t~hc Frc!ih Concrete 144.15 Air : Pressure~ · Chace ____ Slump_2_~LL_ 

'htal l!ntcr, C::o.l/Cy Used 31.5 1t/c RAtio . 430 Temperature, Con~rete. _ _.Zwl.___....;AIIIbicnt __ _ 

s pcctmcn 
I Cyl. 
ur.lc Date Date Desired 

No. llr,t. Rec'd Broken age at 
r.c.r. break - r -· 
. ~ :~ 10-3 7 28 2 9-25 R-

3 148 
10-9 4 HZ 9-25 14 

!> 148 
9-25 10-23 28 , _ __l_ 1117 

j;i;- Stnncl.1rd Cured, c F' .. F:lr.ld r.ured 
Types of "raaks: 

mlm 

'1'1\ 1!1311 1\cv. 
1k 4/81 
7jl 8/(1) 

1M 11/84 

~tJQ00JB 
1 2 J 4 5 6 

Age at Type* Break 1 Break 2 Ave. Break~ 
Break S - F P.S. I. P.S.I. P.S.I. 1 2 

8 s 3254 3077 3166 

14 s 3608 3643 3626 

28 s 4314 4270 4292 

-

Comments: 
Frank E. Aldrich, P.E., Chiaf Engineer 

By: -??J.I(L.e~~ar 
R. F. Nicholson, P.E., Materials 8t Research Engineer 
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Appendix D 

AGENCY OF TRANSPORTATION OFFICE MEMORANDUM 

TO : C. C. Benda, P.E., Structural Concrete Engineer 

OAT . · October 8, 1985 

FROM~. F;ank J. Lanza, Chief Geologist 

SUBJE : Petrographic Field and Office Examination of H. A. Manosh , Hyde Park , 
Vermont 3/~" Crushed Gravel for Possible Use in Structural Concrete 

At the r equest of the Structural Concrete Engineer, a petrographic field 
examination of the H. A. Manosh Corporation gravel in Hyde Park, Vermont 
was conducted on September 5, 1985 as a supplement to the evaluation and 
poss i ble acceptance of a new aggregate source for use in structural con
crete. 

Representative samples of washed, crushed 3/4" gravel were taken from a 
stockpile designated by Gary Nolan, Construction Manager of H. A. Manosh 
Corporation, for possible use in structural concrete . 

A petrographic examination of the samples was made in the office in Berlin, 
Vermont, with the ai d of a hand len s. The relat ive abundance of rock types , 
coatings and physical conditions was noted. 

The H. A. Manosh Corporation gravel deposit in the hamlet of Garfield 
(Hyde Park) is mapped by Or . D. P. Stewart as an ice contact.stratified 
feature called a kame terrace. The feature i s a well graded .stratified 
gravel and sand deposit with predominant gravel size (stones) under 4" and 
5" . As is true wfth all glacio-fl uvial deposits, the gravel i s a hetero
genous mixture of various rock types derived from the surrounding country
side bedrock and transported by the glacial melt waters . 

The gravels in the deposit consist of greenstone, amphibolite, quartz
sericite-albite-chlorite schist, quart~ites, gneisses and white to milky 
quartz . The white to mi l ky quartz (Si02) constitutes 18 to 20% of the 
total rock types. 

The particle shape of the uncrushed gravel is round to sub-round , becoming 
angular to sub-angular when crushed. The sub-angular particle shape is due 
to the small size of the gravel prior to crushing. The smooth , water-worn 
texture of the rounded gravel particles has the appearance of being hard. 
The fl atter shaped particles are fresh and not weathered and are free from 
internal fractures. No deleterious particles, clay or organic matter was 
found. 

Chemically, the 9ravel is predominantly si licates (greenstone, amphibolite, 
schist , gneisses ) and silica dioxi des (quartz i tes and quartz). 

A fine silt coating or dusting is present on a smal l percentage of the pro
cessed crushed gravel. No al kali reactive minerals such as chert was ob
served in the gravel. No chemical tests were performed in t he identifica
tion of the rock types and minerals, only those that could be identified 
by macroscopic examination with a hand lens have been noted and discussed. 

FJL:etn 
cc: RFN/Lab File 

TA 296A 20M 11/84 F. Lanza 
R. Fraser 
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TA 565 Rev . 4/79 

STATE OF VER~IONT 

Appendix E 

Prepared By: f!. Holt I)~,J.., 
Date: 09/03/85 II. 'I{ 
Sheet 1 of 1 

AGENCY OF TRANSPORTATION 
MATERIALS & RESEARCH DIVISION 

RESEARCH INVESTIGATION 

Work Pl an No . 85-C-22 

Subject Evaluation of Coarse Aggregate, H. A. Manosh Corp., 11orr isville, Vermont 

Investigation Requested By __ G_a-'ry~N_o_l _an _ ________ Date Received 08/28/85 

Date Information Requi red. __ A_s _s_o_o_n_a_s.....,!..p_o_ss_i_b_l_e _______ _________ _ 

Purpose of Invest i gat i on. ___ To_e_v_a_l u_a_t_e_ t h_e_ "_c r_u_s_h_ed__,g::_r_a_ve_l_ c_oa_r_s_e_a g""'g.._r_e"'"ga_t_e_"_ fr_o'-m __ 

the H. A. ~lanosh, Corp. Gravel Pit, located in Garfield, Vernont, proposed 

for use as a structural concrete aggregate 

Proposed Tests or Eval uation Procedure--------------------

See Vermont Procedure for Eya)uatino a New Source of Structural Contre t e 

Aggregate. VT A.O.T, - M.R.D, 9-82 

1. Performance- in-concrete tes t s will be performed . usip(l t wo ba tches each of 

Class A and Class B concrete containing the new aggregate . and two ba t ches each 

of Class A and Class B concrete containing a reference aggregate 

2. Prepare specimens from each batch of concr ete to determine r es i stance to 

freezing and thawing. 

~ 
Proposal Di scussed With C. C. Benda Projected ~lanpo~1er Requirements 25 man days 

Investigation To Be Conducted By Structural Concrete Subdivision 

Proposed Starting Date 09/06/85 Estimated Compl etion Date 12/06/85 - i ncluding 
~ . report 

approval by Materials & Research Engineer~ 4~ o;7-o f, f J-

y Materials & Research Engineer __________________ _ 

~~terials & Research Division 
Agency of Transportation 
Date Typed: September 4, 1985 

J4 




